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· The interdependency between markets: substitution and cross price elasticity

· Pure competition and allocative efficiency (Pareto efficiency)

· Marginal rate of substitution and relative price

· Distribution of income and marginal productivity

· Imperfect competition: externalities, public goods, natural monopoly

To be remembered:

· Pure competition

· Marginal product

· Externalities

· Public goods

· Natural monopoly

Bibliography: 

· The ancestors to the general equilibrium model: Quesnay’s circulation model, macro models, input output models

· A common and valuable point to those approaches of the economy: all economic decisions are related: What I buy, as a consumer, depends on what I can sell (my labour). It also depends on what is available (national trade treaties, labour law, taxation law, degrees of innovation, etc.)

· A general equilibrium model attempts to grasp the essential elements of that complexity. It is a model. 

The question: Is this done properly? Aren’t we missing essential elements?

A barter economy: a trip to Lozane

The story takes place in an imaginary village called Lozane. In that village live 1,000 inhabitants.

Those inhabitants don’t produce anything (we will change that, obviously unrealistic assumption later). But each of them is endowed with some quantities of some goods. We assume that there are 100 different goods in that village, but that does not mean that each individual holds a little bit of each good; he/she might possess only a dozen of them.

Each individual has his/her own preferences (His/her utility function). That is, each individual is able to rank (in an orderly way) all the potential baskets made of 100 goods. 

Now, the one thousand inhabitants of Lozane meet on the market place on Sunday morning and trade starts. 

Monetary economy

If there is no money in that village, trading will be complex. Indeed, assume you are one of the inhabitant and wish to trade one of the goods you possess (let’s say potatoes) against one good you don’t have, or one good you would like to have in greater quantity (let’s say, fish), you must find someone who has fish, and who is ready to trade his wish against your potatoes. This reduces greatly the possibility for trade. 

If, on the contrary, one of the hundred good is “money”, then you can proceed in two steps: first sell your potatoes against money to anyone interested in potatoes, then with the proceeds of the sale of your potatoes, look for someone ready to sell fish. This should be much easier.

We will study the origin of money in a later chapter. For now we will simply the analysis by assuming that one of the goods available in the village of Lozane is money.

Now, what will happen in that village? Obviously, if time is not costly, each individual will stay on the market place as long as he/she can find opportunities for profitable trade. We note the information problem which such a trading process raises. 

But let us assume the inhabitants of Lozane are smart people. More specifically, Leon, one of the smartest inhabitants of that village has developed a very original technique to organize trade. He writes on a big black board a price of each of the 99 goods (the hundred good being money). Then he asks all the inhabitants which quantities of each good they wish to buy or sell at that price. Each inhabitant then computes how much, given those prices and his/her preferences, he/she wishes to trade. For instance, you might decide to sell three kilograms of potatoes and buy one kilograms of fish, given those prices. Then Leon gathers all the requests. After summation he gets, for each goods, the total quantity demanded and the total quantity that various inhabitants are ready to supply. 

Finding the general equilibrium

Once, Leon has gathered all the demands and supplies two situations can realize. 

First, if Leon is very lucky, it will be the case that all demands and supplies match. That is to say: the supply of good one equals the demand for good one, the supply of good two equals the demand for good two, and so on for the 99 goods. In other words, the buying and selling plans formed by the 1,000 inhabitants, given the set of 99 prices announced by Leon, are fully compatible. At those prices, each one find the demands and the supplies he/she wishes to have. Such a state is called a state of general equilibrium, because we have reached equilibrium on all the markets simultaneously. 

What about the hundredth market: the market for money? Is it going to be in equilibrium as well? The answer is yes. Indeed, each market participant, when giving to Leon his/her desires has been taking into account his/her budget constraint. More precisely, each one has reasoned in the following way: I start with, let us say, 500 Leva. Given the prices communicated by Leon, if I can sell 5 kgs of potatoes and if I wish to keep for next time 400 Leva, I can afford that much fish. And if everyone has done the same, i.e., if everyone has respected his/her budget constraint, everyone should end up with the quantity of money he/she desired. At least if a general equilibrium has been reached. To say things differently, if 99 markets are in equilibrium, and if each one respects his/her budget constraint, then the last market will necessarily be in equilibrium as well.

What if Leon is unlucky and all demands and supply do not match? This means that at the prices proposed by Leon, individuals form plans which are not fully compatible. Then Leon will have to offer another set of prices, hoping that this time it will work. This could indeed go on for a long time. Hence the natural question: Are we sure that a set of 99 prices can be found which will ensure equilibrium simultaneously on all markets? 

Conditions for existence of a general equilibrium

The first economist who has set the problem of interactions that way was named Leon Walras. He was French but teaching in the Swiss city of Lausanne… He has shown that if preferences are “normal” (in particular, if marginal utilities are decreasing), then that problem should have a solution. In other words, there exists a set of prices such that the individual plans formed on the basis of those prices are fully compatible; supply equals demand on all markets.
 

So, if Leon and the inhabitants of Losane are patient enough chances are that they will find the general equilibrium.

Properties of the general equilibrium

There are two types of properties that we wish to stress here. The first type concerns the choices made by market participants. The second concerns the general level of well being at the equilibrium state.

The first property is easy to prove. First note that in the story told above every market participants is giving to Leon his/her demands given the prices proposed by Leon. Hence, taking randomly a market participant and two goods among the 99 goods available (we will be very original and call them good x, and good y), we must have:
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You have already seen that equality. It was in chapter 4 when we were analyzing the choice of a rational consumer. We have shown there that, given the prices of goods x and y, the rational consumer who maximizes her utility will buy quantities x and y such that the marginal rate of substitution between the two goods is equal to the relative price of good x compare to good y.

Now, since this must hold true for each inhabitant, and because prices are the same for everyone, it follows immediately that at equilibrium, for any pair of goods x and y, the marginal rates of substitution of all individuals are identical. In mathematical terms: 
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What is the economic meaning of that equality? It is an important one. Basically it says that trade stops taking place whenever there is no more exchange that would make two parties better off. Let us see that with a simple example.

Assume Vera and Vesseline both have some good x and some good y. Assume also that they hold quantities such that the marginal rate of substitution of good x for good y for Vera is ½ while the same marginal rate of substitution for Vesseline is 2. This means that Vera would get “twice more utility” from an extra unit of y than from an extra unit of x and that the reverse is true for Vesseline: he would get “twice more utility” from an extra unit of x than from an extra unit of y.  Clearly, in such a situation Vera should exchange some units of x against some units of y. Vesseline should clearly accept and each of the two will have hence increases his/her total utility. 

But if the two MRS are equal, it means that both would like to acquire more of the same good. So no trade can take place which would make both better off.

The second property is, as a matter of fact, closely related to the first one. It attempts to answer the question: What is good, if anything, about that equilibrium? Should the village of Lozane be thankful to Leon for coming up with such a procedure to allocate resources among the inhabitants of the village? Or, to be more precise what is good about letting individuals trade freely among them, as much as they wish? 

Well, the equilibrium reached through decentralized trading (as in the story above) has one fundamental property: The allocation of resources reached through that process is such that there exists no other allocation which would be judged at least as good as that one by everyone and strictly better by at least one inhabitant. Let me state that differently: once the equilibrium is reached there exists no other allocation of goods among market participants such that, unanimously, all market participants will decide to move to that other allocation because they will judge it at least as good as the equilibrium one. That is to say, starting from the equilibrium allocation of goods, there exists no allocation which would make someone better off (i.e., which would increase his/her utility) without making someone worse off. 

This property is indeed a direct consequence from the previous one. The previous property stated that when trade stops, all marginal rate of substitution are equal and therefore there is no room left for mutually beneficial trade. This means that one cannot improve the well being of a market participant without reducing the well being of another. Unless you force someone to trade, no one can improve his well being. 

This property has a name. We say that the general equilibrium reached through decentralized trading is Pareto efficient. This concept of Pareto efficiency is central to (most) modern economics because whenever a modern economist tells you that a solution is “a good one”, he means that it is efficient in the sense of Pareto.

Because it is so important, let me illustrate it one more time within an even simpler framework. Suppose there are only two inhabitants in Lozane: Young and Old. And assume that, at equilibrium, Young reaches a level of utility of 10 and Old reaches 4. 
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This allocation of resources will not be Pareto efficient if there exist another allocation leading to equal or higher levels of utility for every one such as is the case below:
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If such a possibility exists, then clearly the equilibrium is not efficient. And actually, unanimously, the Young and the Old would agree to “move” to this alternative solution.

But assume now a third possibility exists which leads to the following levels of utility. 
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Comparing this situation with the first one (the equilibrium one) we see that the Old is much better off and the Young one slightly worse off. This alternative is not preferred to the equilibrium since at least one of them is worse off. 

Of course, it is tempting to compare the improvement of Old with the loss of Young, and to conclude that the third possibility “is better” than the equilibrium result. But doing so amount to compare the level of utility of different individuals, and we have seen that such comparison of utility cannot be performed without making value judgments. This is why usually economists will not pronounce any judgment, as economist, and say that the equilibrium solution and the third possibilities are, in a sense, of equal quality. Old prefers the third possibility and Young prefers the equilibrium. That’s all we can say if we don’t want to introduce any value judgment.

Another way to say this is to notice that the market allocates resources in an efficient way (in the sense given above to that term), but that it might well be the case that you don’t like the equilibrium allocation. You might think, for instance, that it is a pity that Old get so little. So you might wish to implement some redistribution policy. Economists are not necessarily opposing redistribution policy. What they oppose is waste. Their message is (usually) that you should be careful when choosing your redistribution policy not to disturb the process of wealth creation. We will have the occasion to come back to this essential problem later.

Let us summarize
We have proved so far that, under certain conditions (such as decreasing marginal utilities), decentralized trading will lead to a general equilibrium. And we have also shown that this equilibrium is “good” in a precise sense: there exists no other allocation that would make someone better off without making someone else worse off. 

To many economists, including Walras, this constitutes the rigorous proof that free trade leads to something orderly and efficient. Free trade leads to a general equilibrium which is Pareto efficient. Should therefore all free-market advocates claim victory? Have we proved that the market is the best social arrangement? The answer is: NO. And it is important to understand why, because there are actually many criticisms which can be addressed to this “proof”. All of them have to do with the fact that real markets do not resemble the idealized market described in the model. Some of the criticisms will be presented below in that chapter. But the most essential ones will be presented in the next chapter.

Before turning to the criticism, let me say a few words about what happens if in Lozano market participants not only trade but also produce.

An economy with production
Introducing the possibility for production in the story does not fundamentally change the logic of the model.
 We will have goods which are demanded not for immediate consumption, but in order to produce other goods. To use a terminology introduced earlier, we will have supplies and demands for goods of higher orders. 

Also, it is important to note that technology is supposed to be given. Producers base their decisions on a precise technology, or, if you prefer, on a specific production function. 

Last thing: we have to say something about the relationship between producers and consumers. Indeed, in real life those two persons are one. 

This will not create too much problem if the producer is the only owner of his business. He will simultaneously demand goods for direct consumption and goods for production. The only problem (as we will see later, a big one) is that production takes time. Here we will get around the problem by assuming that production and the consumption of that production are instantaneous!  A, slightly more realistic alternative would be to assume that production takes time but that its outcome is so certain that it can be sold before it is produced. Still, if we follow that road, we must assume that the utility which will be derived through the consumption of that product—and which in that alternative will be taking place later—is known with certainty.
  

If the producer is not the owner of the company, the model must specify who own the company and how profits are distributed to company’s owners. Still the problems met when the producer is also the owner remain (will the owners be able to use their profit share now or later), and we will get around it assuming production, distribution of profits and consumption are simultaneous and instantaneous! 

Let me open a parenthesis here. You start to realize that when we move from a barter economy to an economy with production things become much more complex. The reason is that we are forced to introduce time and therefore uncertainty; two questions we had been carefully avoiding so far. In fact with production we are introducing the dynamics of the economy, the wealth creating process. And the technical discussion we just had indicates that the general equilibrium framework is not well appropriate to study that dynamics. This is the reason why we will, in the next chapter, be offering an alternative to that king of theorizing.

Existence and properties of the general equilibrium of an economy with production

Let us restate the problematic: We have now an economy with production. Sunday morning Leon gathers everyone, producers and consumers, on the market place and gives a set of prices for consumption goods and production goods. Then everyone figures out how much of each of those goods he/she would like to sell or to buy, given His/her preferences, given his/her production technology, and given his/her initial endowment. After having performed their rational choice, they go back to Leon and communicate to him their plans. If the plans of all market participants are compatible, this means that Leon has found the set of prices which leads to a general equilibrium. If they are not compatible, Leon will try another set of prices until he reaches equilibrium.

As was the case for the barter economy, there exists a set of assumption that needs to be fulfilled for equilibrium to exist. This set includes the conditions already mentioned for a barter economy (like, decreasing marginal utility). It also includes some more puzzling requirements. In particular, an equilibrium exists only if technologies exhibit decreasing marginal productivity. Now, if this is a reasonable assumption in a context of given technology and fixed factors of production, it makes less sense in a dynamic economy in which, gladly, marginal productivity (that is productivity of an extra unit of labour or of capital) is not always decreasing. But if such is so in real life, it is precisely because technology is not given, nor even factors of production. Once again, that model does a poor job at grasping the essence of the dynamics of the markets.

The (mathematical) fact remains that, under specific assumptions, equilibrium will be reached, that is to say, there exist a set of prices which makes all production and consumption plans compatible such that supply equal demand on all markets.

What are the properties of that equilibrium? They are similar to the one derived above for a barter economy. Namely it can be shown that the equilibrium is Pareto efficient. It can also be shown that at equilibrium not only, as before, all marginal rate of substitution will be equal, but also that all marginal rates of technical substitution will be equal. Mathematically:


[image: image6]
This means that the factors of production, labour and capital, will be allocated in such a way that their relative marginal productivity is the same in each firm. The logic is the same as when we discussed the equality of all the marginal rates of substitution. If the marginal productivity of, let us say, labour was relatively much greater in firm A than in firm B, then firm A should be trading with B part of its capital against some of B’s labour. This would increase profits in both firms. 

This phenomenon is well known. We often say for instance that capital flows where it is more productive. The reason for that is that where a factor is more productive you can expect to sell it at a better price. This process goes on until the price of the factor of production is the same everywhere. 

Sources of inefficiencies: Market failures

There are cases in which decentralized trading does not lead to an efficient allocation of resources. Those cases are often labelled market failures. But this is a misnomer. For as we will see, the reason why decentralized decision making does not lead to an efficient outcome is that there is no market. So we should label those “failures to set up a market”, instead of “market failures”.

The structure of the argument on market failures is easy to grasp. We have seen above that if a number of conditions are fulfilled decentralized decision making (free choice) leads to an efficient equilibrium. It is not difficult to understand that, with the same mathematical tools it can be proven that if some of those conditions are not fulfilled then either there is no equilibrium, or that equilibrium is not efficient. I will below present the three most famous cases of “market failures”: public goods, externalities and natural monopoly (or network effects).

Public goods
Economists distinguish public goods from private goods.
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Examples of public goods are not that easy to find. It is important to remark that many of the goods produced by State companies are not public goods: education, health care, roads, even security. Education is not a public good: there is rivalry in consumption (the same professor will not perform the same job if he has two or twenty students, the library will be crowded with 2000 students, not with twenty), and it is quite easy to exclude from school the bad student. Health care is not a public good: there is rivalry to get the best surgeon in the city, and it is again easy to exclude from the hospital a patient who does not want to pay. Roads are not public goods: they get crowded in the morning (so there is rivalry) and it is quiet possible to set up a toll and exclude those who don’t want to pay. Security is not a public good to the extent that a policeman cannot be everywhere at the same time (as a matter of fact, many countries today have more “private” policemen than policemen paid by the State). 

So what 
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A public good is a good which possesses two characteristics: non rivalry and non excludability. Non rivalry means that when an individual “consumes” that good, he does not reduce the level of consumption for others. Non excludability means that once that good is produced everyone automatically benefits from it.
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� This is known as Walras’s law in the technical literature. 


� Actually, his proof was not valid. A rigorous proof of that result was provided 70 years later by Kenneth Arrow and Gerard Debreu.


� I should rather say that the way production is introduced in the story does not change radically the logic of the model. As we will see in later chapters production processes are much wider and more complex than what is supposed here.


� Technically, it is possible to introduce a dose of uncertainty in the model without changing its general structure. For instance, we could assume that the consumer does not know whether the consumption of that good will give her a utility of 2 or a utility of 3. But, the consumer must know the two possibilities (2 or 3) and must know the likelihood of each of them. She must be able to state something like: with one chance out of three the utility I will derived from that good will be 2, and with two chances out of three it will be 3.
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